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[57] ABSTRACT 
This invention relates to a flexible kink resistant intro- 
ducer system for introducing an elongated object into 
the venous system and especially for introducing a car- 
diac pacemaker lead. The introducer system features a 
sheath having a kink resistant section allowing the 
sheath to be bent in that region and still allow a lead to 
be introduced therethrough. The kink resistant section 
comprises a series of bellows or pleats. The bellows or 
pleats may further be arranged to form a screw about a 
portion of the sheath to thereby permit the sheath to be 
screwed into body tissue. The sheath preferably is con- 
structed to readily tear in a longitudinal direction and 
thus permits the system to be removed from the venous 
system without having to withdraw the sheath over an 
end of the pacemaker lead. 

37 Claims, 11 Drawing Sheets 
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FIG. 3 

PRIOR ART 
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lead which is introduced therethrough is properly ori- 

INTRODUCER SYSTEM HAVING KINK ented along the vessel interior. If the sheath did not 

RESISTANT SPLll i ABLE SHEATH conform to the vessel shape, a lead introduced would 

abut against the vessel wall, possibly injuring the patient 

FIELD OF THE INVENTION 5 and damaging the lead. One problem which may occur, 

This invention relates generally to an introducer sys- however, due to the flexibility required of the introdu- 

tem having a kink resistant sheath for the insertion of cer sheath is that the mid-portion of the sheath may 

catheters and other instruments into the body and more form a kink. 

particularly to an introducer system having a kink resis- Kinking within the introducer sheath may cause seri- 

tant splittable sheath used to introduce pacemaker leads 10 ous problems, especially with respect to pacemaker 

into the venous system. leads. Generally a kink within an introducer sheath is 

BACKGROUND OF THE INVENTION * 0t d * ecte( ! mta a L lead is a " ei »P ted t0 be introduced 

therethrough. At that time the lead, and in particular 

Generally speaking, pacing systems include an im- the sensitive electrode at the distal end of the lead, 

plantable pulse generator, commonly known as a pace- 15 strikes the kinked section and is blocked. Continual 

maker, electrically connected to the heart by at least pushing on the lead may cause damage to the electrode 

one transvenous endocardial lead. More specifically an ^ well M damage to the helica i ^ ^d insulative 

endocardial lead provides an electrical pathway be- sheath of the lead ^ Bccause such dam not 

tween the pacemaker, connected to .the proximal end of be rcadU implantation of a damaged lead 

the ead and endocardial tissue in contact with the *> « creating the possibility of serious 

distal end of the lead. Endocardial tissue refers to a /* Da tient 

specific layer of tissue in the interior of the heart's paueni. 

chambers, in such a manner electrical pulses emitted by , ? u * her PJ^lem ^ists in pacemaker padents who 

the pacemaker travel through the endocardial lead and hav ^ had m ^ ^planted over time Scar tissue 

stimulate the heart 25 at the site of implantation has been found to create 

Endocardial leads are often placed in contact with difficulties with past lead introduction systems. Specifi- 

the endocardia] tissue by passage through a venous ^ relatively tough scar tissue hinders the intro- 

access, such as the subclavian vein or one of its tributar- duction of a dilator and introducer sheath assembly, 

ies. In such a manner transvenous endocardial leads Many times, only through use of larger incisions than 

offer as an advantage that they may be placed into 30 are otherwise desirable is such an assembly able to be 

contact with the heart without requiring major thoracic inserted. 

surgery. Rather, transvenous endocardial leads may be SUMMARY OF THE INVENTION 
introduced into a vein and maneuvered therefrom into 

contact with the heart. It is an object of the present invention to provide an 

A multi-step procedure is often used to introduce 35 introducer system having a sheath which is resistant to 

such leads within the venous system. Generally this the formation of kinks. 

procedure consists of inserting a hollow needle into a It is a further object of the invention to provide an 

blood vessel, such as the subclavian vein. A wire guide introducer system having a kink resistant sheath for 

is then passed through the needle into the interior por- introducing an elongated object into the venous system 

tion of the vessel. The needle is then withdrawn and an 40 ^ especially for introducing a cardiac pacemaker 
introducer sheath and dilator assembly is then inserted 

over the wire guide into the vessel. The assembly is It is a further object of the invention to provide an 

advanced into a suitable position within the vessel, i.e. introducer system having a kink resistant sheath which 

so that the distal end is well within the vessel but the prov ides improved insertion through scar tissue, 

proximal end is outside the patient Next the dilator and 45 ob j ects m met by ^ present invention which 

wire guide are removed. The introducer sheath is left in provides m mtro ducer system featuring a sheath having 

position and therefore offers direct access from outside fl ^ resistant ^ sheath tQ be ^ m 

the patient to the interior of the blood vessel In such a ^ re ^ Qn ^ ^ allow a lead tQ be mtroduced th crc . 

fashion a lead can be passed into the vessel through the fa ^ ^ resistant s ^ Qn ^ a ^ of 

introducer sheath ^ and ultmiately be positioned within 50 * Qr ^ ^ qt bc 

the heart. Finally the mtroducer sheath * ^ * n J ^ 

the body. With respect to pacemaker leads, however, . . , . A , . . r , . . . , 

which topically have a relatively bulky connector pin *> PJ™* to * ™* f° 

assembly at the proximal end, the introducer sheath is ^ ^ sheath Preferably is constructed to readdy 

removed from the body by being split apart. In such a 55 s P ht » a longitudinal direction and thus permits the 

manner the introducer sheath does not have to be re- ^yste m to be removed from the venous system without 

moved over the relatively bulky connector pin assem- havui 8 to withdrawn the sheath over an end of the 

bly at the proximal end of the lead. pacemaker lead. 

An introducer sheath therefore, through its hollow BRIEF DESCRIPTION OF THE DRAWINGS 
lumen, provides access to the interior of a vessel A lead 60 

introduced into the blood vessel may then moved along The foregoing and other aspects of the present mven- 
thc blood vessel until properly positioned within the tion will be best appreciated with reference to the de- 
heart, tailed description of the invention in conjunction with 

To provide such access an introducer sheath must be the accompanying drawings, wherein: 

flexible. Specifically, flexibility permits the introducer 65 FIG. 1 depicts the venous positioning and placement 

sheath to bend and form to a curve compatible with the of transvenous endocardial leads in a patient, 

blood vessel. In such a manner the introducer sheath FIG. 2 depicts an appropriate entry site for implanta- 

end is substantially parallel to the blood vessel and a tion of a transvenous endocardial lead. 
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FIGS. 3-14 depict successive stages of introducing a Turning to FIG. 3, the subclavian vein puncture is 

transvenbus endocardial lead into a vein. accomplished by the physician using a disposable sy- 

FIG. 15 depicts an introducer sheath used in a body ringe 26 having a thin-wall needle 28 detachably con- 

and having a kink. nected thereto. Aspiration is performed as the needle is 

FIG. 16 depicts a lead introducer system in accor- 5 advanced into the subclavian vein, to verify proper 

dance with one embodiment of the present invention. needle placement within vessel 24. Next, aspirating 

FIG. 17 depicts an introducer sheath of the present syringe 26 is disconnected from needle 28, which re- 
invention used in a body and not having a kink. mains in vessel 24 as shown in FIG. 4. Typically, the 

FIG. 18 depicts an alternate embodiment of a lead physician will place his or her finger over the needle to 

introducer system of the present invention. 10 avoid air aspiration and excessive bleeding. 

FIG. 19 is a detailed sectional view of a kink resistant The next step in the lead implantation procedure 

section used in an introducer system of the present in- involves insertion of a conventional J-type guide wire 

vention. 30 through needle 28, as illustrated in FIG. 5. Typically, 

FIG. 20 is a detailed sectional view of an alternate guide wire 30 is equipped with a tip deflector 32 for 

embodiment of a kink resistant section used in an intro- 15 facilitating insertion of wire 30 into the lumen of needle 

ducer system of the present invention. 28. As shown in FIG. 6, as wire 30 is fed through needle 

FIG. 21 is a detailed sectional view of an alternate 28 in the direction of arrow 34, the distal end of wire 30 

embodiment of a kink resistant section used in an intro- ***** ^ ti P of needle 28, and wire 30 regains its "J" 

ducer system of the present invention. sha P e wthin vessel 24. Once wire 30 has entered vessel 

FIG. 22 is a detailed sectional view of an alternate 20 ^ needle 28 te withdrawn in the direction of arrow 36 

embodiment of a kink resistant section used in an intro- m FIG ' 7 ' leavin 8 wire 30 in place. Wire 30 is advanced 

ducer system of the present invention. ateD * vessel 24 wtii its distal end » disposed* generally 

FIG. 23 is a detailed sectional view of an alternate m ^ ° t f * e P a £ nt ' s su Pt rior vena ^ 

embodiment of a kink resistant section used in an intro- W™™^ 15 t0 2(Um of ^ P r0Mmal end of wire 

ducer system of the present invention. exposed. ... 

FIGS. 24 and 25 depict a detailed view of the distal £ sku i, 1 ?" si ° n 38 , ^de at the guide we 

end of an alternate embodiment of a lead introducer clav J cle f ^ •» *™ «° . »• In 

«_„,.„_ f-.*,,.- „ .• , ■ , mo „ . . ■ the next stage of the implantation procedure, an uitro- 

^Z Jf^iJ^J^n Y ^" ducer sheath 40 wi * ^Pered vessel dilator 42, as an 

rated with the present invention. 30 assembly, are threaded onto the proximal end of wire 

DETAILED DESCRIPTION OF THE 30. Sheath 40 and dilator 42 are advanced in the direc- 

PREFERRED EMBODIMENT ^on of arrow 44, through the subclavian fascia and into 

T . . . . . . . ... „ subclavian vein 24, until a short length (e.g., 2 to 8-cm) 

It is to be understood, that the present invention is not of sheath w ^ vesse , dUator 42 J 

limited to use only in introducing atrial or ventricular 35 s j 10wn m pjQ 9 

pacing leads, and may be employed m introducing many Next M shown ^ FIGS 1Q ^ u yessel dflator ^ 

of various types of therapeutic or diagnostic devices k withdrawn in the direction of arrow 46 and sheath 40 

mcludmg transvenous leads intended to be disposed at is mtroduced further subclavian vein 24, leaving 

various places within patient 10, mcludmg. for example, intro ducer sheath 40 and guide wire 30 in place with its 

leads mtended to be disposed within the patient's core- 40 distal end disposed within subclavian vein 24. Guide 

nary sinus, as well as various other types of electrical wirc 30 may ^ remov ed at this point as well, although 

leads, including nerve, muscle or defibrillation leads. It it may ^ left ^ place m ^ the lead needs to ^ reposi . 

is to be further understood, moreover, the present m- tioned or reinserted. As shown in FIG. 11, introducer 

vention may be employed in introducing many of van- sne ath 40 must bend to conform to the shape of subclav- 

ous types of therapeutic or diagnostic catheters and is 45 vem 34 to pr0 vide an unobstructed conduit for lead 

not limited only to the introduction of electrical leads. 14 to be introduced. Through such curvature, more- 

For purposes of illustration only, however, the present over, lead 14 may be introduced so as to be parallel to 

invention is below described in the context of the intro- vem 24 and not abut and damage wall 25 of subclavian 

duction of endocardial pacing leads. veui 24. 

FIG. 1 depicts a typical arrangement of a pacing 50 m the final stages of the lead implantation procedure, 

system implanted in a patient 10, the pacing system illustrated in FIGS. 12 through 14, pacing lead 14 is 

comprising a subcutaneously disposed pacemaker 12 inserted into the proximal end of introducer sheath 40 in 

and transvenous pacing leads 14 and 16. In FIG. 1, the the direction of arrow 48, and advanced into the desired 

distal end of pacing lead 14 is shown disposed generally position within patient 10 through vessel 24. Lastly, 

in the atrial region of the patient's heart 18, while the 55 introducer sheath 40 is removed. Removal of introducer 

distal end of pacing lead 16 is disposed generally in the sheath 40 may be accomplished in one of several known 

ventricular region of heart 18. wa ys, depending upon the particular type of introducer 

The preferred prior art method of lead introduction sheath 40. For example, as disclosed in the above-noted 

compatible with an introducer system in accordance Osborne '562 patent, sheath 40 may be longitudinally 

with the present invention will be described with refer- 60 split by pulling tabs 50 and 52. Other sheaths are known 

ence to FIGS. 2 through 14. which are severable by means of a special slitter device 

Referring to FIG. 2, and in accordance with common or the like, 

practice in the medical arts, the entry site for a subclav- As shown in FIG. 1, pacemaker 12 may operate in 

ian vein puncture is commonly chosen to be just below conjunction with two pacing leads. In that case, as with 

and slightly medial to the junction of the middle and 65 single-lead implants, it may be necessary to keep guide 

inner third of the clavicle 20, at an area designated wire 30 in place until after the first lead has been im- 

generally as 22 in FIG. 2. In FIG^ 2, the patient's sub- planted. Thus, as previously noted with reference to 

clavian vein 24 and heart 18 are shown in phantom. FIGS. 10 and 11, guide wire 30 may be left in place 
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when dilator 42 is withdrawn. The first lead, if it is is believed to facilitate implantation by permitting 
sufficiently small, may be introduced into subclavian sheath 61 to be screwed through scar tissue, 
vein 24 alongside guide wire 30, and then the first intro- FIG. 19 is a detailed sectional view of kink resistant 
ducer sheath is removed leaving guide wire 30 in place. section 70 used in an introducer system of the present 
Then, a second introducer sheath and vessel dilator can 5 invention. As seen, pleats 72 extend throughout wall 73 
be guided along guide wire 30 in the same manner as the of sheath 61. 

first, before guide wire 30 is finally removed* An alternate embodiment of kink resistant section 70 

As depicted in FIG. 15 one problem associated with used in an introducer system of the present invention is 
lead introduction systems and particularly with the seen in FIG. 20. In this embodiment pleats 72 do not 
sheath used in previous lead introduction systems is the 10 extend throughout wall 73 of sheath 61. As such the 
formation of a kink 54. As seen a kink 54 in sheath 56 interior surface of sheath 61 is smooth along the kink 
prevents lead 14 from being introduced therethrough. mOant section 70. Such an embodiment is believed to 
As mentioned such kinks may be undetected so that a f^tate passage of a lead therethrough 
lead inserted into the sheath is blocked, possibly result- % **G. 21 is a detailed sectional view of a still further 
in damage to the lead 15 a ^ te rnate embodiment of a kink resistant section used in 

^Turning now to FIG. 16, an introducer system 60 in ™ mtroducer system of the present- mventioh This 
accordance with one embodiment of the present inven- embodiment likewise features pleats 72 whic^o not 
tion is illustrated. Introducer system 60 comprises an extend >^ *° ^ J^?^ 

introducer sheath 61 in which a vessel dilator 66 is eve *> m loca^ witlun the mner wall of sheath 61 As 
S. tapered end 6$ of vessel dilator 66 facilitates 20 such of sheath 61 15 smooth ^ ^ 

the introduction of sheath W into the subclavian vessel res * G « ^tafled sectional view of an alternate 
24 Thereafter, guide wire 30 and vessel dilator 66 are embodiment of a ^ resistant section med m m mtro _ 
withdrawn from the patient and central lumen 65 withm ^ ^ Qf ^ t mveQtion m which leats 72 
sheath 61 provides access to the vessel 24 ^ m QUter surfacc of shfiath 61 

In the embodiment of FIG. 16, sheaOi 61 includes FIG. 23 is a detailed sectional view of an alternate 
means for permitting removal of sheath 61 from a lead embodiment 0 f a kink resistant section used in an intro- 
disposed therethrough without requiring ^ sheath 61 to ducer system of ^ present mwcntion m which ^ 
be removed from an end of the lead. Specifically sheath resistant section 70 has a series of grooves 76. Further 
61 may be removed from a pacing lead by being longitu- 3Q ^ tCTnstc embodiments may feature other ways of ac- 
dinally split apart along line 63. In particular, mtroducer comp ijshing a kink resistant section as are well known 
sheath 61 is split apart by grasping tabs 62 and 64 as it is ^ ^ ^ such ^ a ^ries of bellows or a corrugated 
being withdrawn from the lead introduction site. In the sur f a ce, for example. 

preferred embodiment line 63 comprises a scoring in me prefen-ed embodiment, the introducer system 
within wall of sheath 63 as is well known in the art. 35 of me p resent invention is sterilized using ethylene 
Various other equivalent means may also be used to oxide ^ packaged as a kit with a sterilized percutane- 
accomplish splitting sheath 61 along line 63, these in- ous nee( ii e 28, a guide wire 30, and a dilator 42 in a 
elude by providing a line of weakened wall, as shown in hermetically sealed plastic bag (not shown.) 
Vegoe et al U.S. Pat. No. 5,180,372, incorporated herein FIGS 24 and 25 depict a still further alternate em- 
by reference, as well as providing a sheath slitter or the 40 bodiment of the present invention. Specifically this 
like, as is commonly known in the art In addition, embodiment features a device to inhibit blood flow 
weakened section may consist of material having the through the sheath when a lead is not positioned within 
physical property of molecular orientation whereby a t ne lumen. As seen cap 78 is positioned within recess 80 
tear in the material runs readily only in a longitudinal so ^ to slide across the proximal end of sheath 61, and 
direction along the length of sheath 61, as is well known 45 specifically between tabs 62 and 64, and cover the 
in the art lumen within sheath 61 present when dilator 66 is with- 

As seen in FIG. 16 kink resistant section 70 has a drawn. Further details concerning the construction of 
series of pleats 72. Pleats 72 permit kink resistant section suc h a device may be seen in the application of Pohn- 
70 to bend more readily within a body 10 without the dorf entitled "Lead Introducer with Mechanical Open- 
formation of kinks, as seen best seen in FIG. 17. Sheath 50 ing Valve" Ser. No. 07/865,578, filed Apr. 9, 1992 and 
61 is preferably made from a biocompatible plastic, such incorporated herein by reference, 
as polytetrafluoroethylene. As seen sheath 60 has a Although the invention has been described in detail 
proximal end having tabs 62, 64 and a distal end, with particular reference to a preferred embodiment 
through which introducer 68 extends. Sheath 60 further and alternate embodiments thereof, it will be under- 
has proximal span 35, intermediate span 36 (having link 55 stood variations and modifications can be effected 
resistant section 79) and distal span 37. Moreover, as within the scope of the following claims. Such modifi- 
seen proximal span 35 and distal span 37 have approxi- cations may include substituting elements or compo- 
mately equal lengths. nents which perform substantially the same function in 

FIG. 18 depicts an alternate embodiment of a lead substantially the same way to achieve substantially the 
introducer system of the present invention. As seen the 60 same result for those described herein, 
introducer system 60 is substantially similar to that pre- What is claimed is; 

viously described with the exception that the kink resis- 1. An introducer system for use with a catheter or 
tant section 70 has a helical pleat 74. Helical pleat 74 lead comprising: 

forms a screw on the outer surface of sheath 61, thereby a sheath having a first end and a second end, said 
permitting sheath 61 to be screwed into tissue. As previ- 65 sheath being compatible for insertion within a 
ously mentioned, on patients who have had multiple body, said first end configured to insert said sheath 

leads implanted scar tissue often covers the site of lead within said body with said second end extending 

introduction and hampers implantation. Helical pleat 74 out of said body, said sheath having a central lumen 
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configured to permit introduction of at least one 
lead or catheter therethrough; 
a flexible kink resistant section located along said 
sheath; 

means for permitting removal of said sheath from said 5 
lead or catheter disposed therethrough without 
requiring said sheath to be removed from an end of 
said lead or catheter disposed therethrough; and 

a dilator having a first end and a second end, said first 
end of said dilator being tapered, said dilator con- 10 
figured to be disposed through said central lumen 
of said sheath. 

2. The introducer system of claim 1 wherein said 
means for permitting removal of said v sheath comprises 
means for splitting said sheath away from said lead or 15 
catheter disposed therethrough. 

3. The introducer system of claim 2 wherein said 
means for splitting said sheath comprise a first tab on a 
first side of said second end of said sheath, and a second 
tab on a second side of said second end of said sheath 20 
whereby, when said tabs are pulled apart, said sheath 
tears longitudinally separating said sheath from said 
lead or catheter disposed therethrough. 

4. The introducer system of claim 2 wherein said 
means for splitting said sheath comprises a weakened 25 
section extending longitudinally from said first end to 
said second end of said sheath. 

5. The introducer system of claim 4 wherein said 



8 



and an outer surface and having a substantially uniform 
thickness from the inner surface to the outer surface 
except at the tapered end portion and the flexible kink 
resistant section. 

17. An introducer system for use with a catheter or 
lead comprising: 

a sheath having a first end and a second end, said 
sheath further having a proximal span, an interme- 
diate span and a distal span, said proximal span and 
said distal span having approximately equal length, 
said first end having means for inserting said sheath 
within said body with said second end extending 
out of said body, said sheath having a central lumen 
configured to permit introduction of at least one 
lead or catheter therethrough; 

a flexible kink resistant section located along said 
intermediate span; 

means for permitting removal of said sheath from said 
lead or catheter disposed therethrough without 
requiring said sheath to be removed from an end of 
said lead or catheter disposed therethrough; and 

a dilator having a first end and a second end, said first 
end of said dilator being tapered, said dilator dis- 
posed through said central lumen of said sheath. 

18. The introducer system of claim 17 wherein said 
means for permitting removal of said sheath comprises 
means for splitting said sheath away from said lead or 
catheter disposed therethrough. 

19. The introducer system of claim 18 wherein said 



weakened section comprises a score line. 

6. The introducer system of claim 4 wherein said 30 means for splitting saidvsheath comprise a first tab on a 
weakened section comprises a section of material hav- first side of said second end of said sheath, and a second 
ing the physical property of molecular orientation tab on a second side of said second end of said sheath 
whereby a tear in said material runs readily only in a Whereby, when said tabs are pulled apart, said sheath 
longitudinal direction along the length of said sheath. tears longitudinally separating said sheath from said 

7. The introducer system of claim 1 wherein said 35 lead or catheter disposed therethrough. 

flexible kink resistant section is smooth on its outer 20. The introducer system of claim 18 wherein said 

surface permitting said sheath to be slid through tissue means for splitting said sheath comprises a weakened 

of said body. section extending longitudinally from said first end to 

8. The introducer system of claim 1 wherein said said second end of said sheath, 
flexible kink resistant section comprises a helical pleat 40 
on said outer surface of said sheath, said helical pleat 



permitting a portion of said sheath to be screwed 
through tissue of said body. 

9. The introducer system of claim 1 further compris- 
ing said flexible kink resistant section being continu- 
ously smooth on its inner surface, 

10. The introducer system of claim 1 further compris- 
ing said flexible kink resistant section comprising at least 
two pleats on said inner surface to increase the flexibil- 
ity of said section. 

11. The introducer system of claim 1 further compris- 
ing said flexible kink resistant section comprising at least 
two pleats on said outer surface to increase the flexibil- 
ity of said section. 

12. The introducer system of claim 1 further compris- 55 
ing said flexible kink resistant section comprising at least 
two pleats on said outer surface and further comprising 

at least two pleats on said inner surface. 

13. The introducer system of claim 1 wherein said 
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21. The introducer system of claim 20 wherein said 
weakened section comprises a" score line. 

22. The introducer system of claim 20 wherein said 
weakened section comprises a section of material hav- 
ing the physical property of molecular orientation 
whereby a tear in said material runs readily only in a 
longitudinal direction along the length of said sheath. 

23. The introducer system of claim 17 wherein said 
flexible kink resistant section is smooth on its outer 
surface permitting said sheath to be slid through tissue 
of said body. 

24. The introducer system of claim 17 wherein said 
flexible kink resistant section comprises a helical pleat 
on said outer surface of said sheath, said helical pleat 
permitting a portion of said sheath to be screwed 
through tissue of said body. 

. 25. The introducer system of claim 17 further com- 
prising said flexible kink resistant section being continu- 
ously smooth on its inner surface. 
26. The introducer system of claim 17 further corn- 



flexible kink resistant section comprises a series of bel- 60 prising said flexible kink resistant section comprising at 

least two pleats on said inner surface to increase the 
flexibility of said section. 

27. The introducer system of claim 17 further com- 
prising said flexible kink resistant section comprising at 

65 least two pleats on said outer surface to increase the 
flexibility of said section. 

28. The introducer system of claim 17 further com- 
prising said flexible kink resistant section comprising at 



lows. 

14. The introducer system of claim 1 in which the 
material is a plastic. 

15. The introducer system of claim 1 in which the 
material is polytetrafluoroethylene. 

16. The introducer system of claim 1 in which said 
first end of said sheath is tapered so as to define a ta- 
pered end portion, said sheath having an inner surface 
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least two pleats on said outer surface and further com- 
prising at least two pleats on said inner surface. 

29. The introducer system of claim 17 wherein said 
flexible kink resistant section comprises a series of bel- 
lows. 5 

30. The introducer system of claim 17 in which the 
materia] is a plastic. 

31. The introducer system of claim 17 in which the 
material is polytetrafluoroethylene. 

32. The introducer system of claim 17 in which said 10 
first end of said sheath is tapered so as to define a ta- 
pered end portion, said sheath having an inner surface 
and an outer surface and having a substantially uniform 
thickness from the inner surface to the outer surface 
except at the tapered end portion and the flexible kink 15 
resistant section. 

33. The introducer system of either claims 1 or 17 
further comprising means for inhibiting blood flow 
through said sheath positioned on a proximal end of said 
sheath. 20 

34. A method of introducing a body implantable lead 
comprising the steps of: 

introducing a percutaneous needle having a central 
lumen through a patient's skin and into said pa- 
tient's blood vessel; 25 

introducing a wire guide through said central lumen 
and into said patient's blood vessel; 

providing a rigid dilator through a lumen of an intro- 
ducer sheath having a kink resistant section; 

introducing said rigid dilator and introducer sheath 30 
into said patient's blood vessel a first distance, 
wherein said introducer sheath is straight; 

withdrawing said rigid dilator from said lumen of said 
introducer sheath; 

introducing said introducers sheath from said first 35 
distance, wherein said rigid dilator and introducer 
sheath are straight, to a second distance within said 
patient's blood vessel, wherein said introducer 



10 

sheath is bent at along said kink resistant section; 
and 

introducing a body implantable lead through said 
introducer sheath into said patient's blood vessel 

35. The method according to claim 34 further com- 
prising the step of removing said introducer sheath from 
said patient's blood vessel without removing said sheath 
from over an end of said lead. 

36. A method of introducing a body implantable lead 
comprising the steps of: 

introducing a percutaneous needle having a central 
lumen through a patient's skin and into said pa- 
tient's blood vessel; 

introducing a wire guide through said central lumen 
and into said patient's blood vessel; 

providing a rigid dilator through a lumen of an intro- 
ducer sheath having a bellowed section; 

introducing said rigid dilator and introducer sheath 
into said patient's blood vessel a first distance, 
wherein said introducer sheath is straight; 

withdrawing said rigid dilator from said lumen of said 
introducer sheath; 

introducing said introducer sheath from said first 
distance, wherein said rigid dilator and introducer 
sheath are straight; to a second distance into said 
patient's blood vessel wherein said introducer 
sheath is bent along said bellowed section; 

introducing a body implantable lead through said 
introducer sheath into said patient's blood vessel; 
and 

removing said introducer sheath from said patient's 
blood vessel without removing said sheath from 
over an end of said lead. 

37. The method of either claims 34 or 36 further 
comprising the step of providing on a proximal end of 
said sheath means for inhibiting blood flow through said 
sheath. 

***** 
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